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ABSTRACT
The methods used in screening sugarcane (Saccharum 
sp.) for resistance to sugarcane mosaic virus (SCMV) were 
studied, with emphasis on greenhouse techniques, natural 
spread in u elected progenies and screening effectiveness.
Greenhouse procedures were studied at Baton Rouge, 
Louisiana, while field tests were conducted at the St. 
Gabriel Experiment Station. In greenhouse studies 
progenies with resistant parents showed the highest 
resistance to infection by mechanical inoculation, followed 
by canes with one resistant parent. In natural field 
spread tests, canes of Resistant x Susceptible parents 
showed significantly (P < 0.05) less resistance after one 
test year, and no significant (P < 0.05) differences were 
found between resistance of any susceptibility classes the 
second year. The commercial check cane NCo 310 showed 
highly significant (P < 0.01) susceptibility when compared 
to canes of the other parental classes or the commercial 
check CP65-357.
Random samples from sixteen crosses, totaling over 
3200 screened seedlings, showed that 10.2 percent of these 
plants showed visual mosaic symptoms when allowed to grow 
out, unclipped, in another greenhouse. Rio sorghum, which 
is an indicator host of the virus strains used for
vii
inoculation, was used as uninoculated checks, and did 
not show symptoms. This indicates the clipping of seedlings 
before field transfer may be a means for virus spread into 
field populations. More sanitary techniques may have to 
be devised to accomplish this task.
Results of a paired comparison test in 1979-80 showed 
that populations containing screened seedlings showed 
significant (P < 0.05) and highly significant (P < 0.01) 
levels of mosaic over unscreened populations. Mechanical 
transfer was eliminated wherever possible by minimum
tillage, and plots were cut with a sugarcane harvester
after plants had been dead for several weeks due to
freezing and drying.
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INTRODUCTION
Sugarcane mosaic virus disease (SCMV; mosaic) was 
first noted in 1892 (35) in Java, and in Louisiana in 
1919 (31). It is one of the most widely distributed 
diseases of sugarcane in the world (1, 3). It is spread 
non-persistently by a large number of aphid species (11,
18, 60). There is no doubt that SCMV was a major con­
tributing factor to the almost total failure of the 
Louisiana sugar industry in the mid 1920's (31). According 
to Rosenkranz (49), 194 gramineous species, belonging to 
72 genera are hosts of SCMV.
Since the studies by Summers in 1934 on SCMV strains, 
many have been found to exist worldwide. Strain H of 
SCMV has been dominant in Louisiana since 1956 (5, 58) 
but prior to that time, the only strains in this state were 
A, B, and D. More recently strains I and M have been 
reported in Louisiana (58, 42). The virus is characterized 
as rod-shaped particles 15 x 630 y in size (31, 3) and was 
purified by Bond and Pirone in 1971 (48). Differential 
hosts used to aid in strain identification have been various 
cane varieties (1, 5, 58), sorghum (58) and several rice 
varieties (7, 10).
The exact effects on stands have been difficult to 
assess largely due to the lack of disease-free materials
2for checks. Varieties such as CP48-103 and CP61-37 were 
resistant to mosaic, but were replaced by varieties such 
as L60-25 and L62-96 (24), probably due to their early 
maturity and high sucrose. The effect of mosaic on these 
varieties rapidly caused a decline in their use.
The study of mosaic disease has been very frustrating 
and has been described by Koike in 1981 (40) as follows:
"The Louisiana situation has been one of a cycle of new 
strains of the mosaic virus, replacement of varieties, 
repeated over and over for the past 50 years." Efforts 
to control mosaic with insecticides (25, 26), cross 
protection (2), chemical roguing (52), mechanical roguing 
(54), heat therapy (5, 15, 16, 27) and breeding for 
resistance have been largely unsuccessful (8, 9).
The study was undertaken to evaluate present methods 
used to screen for SCMV resistance because these efforts 
have been largely unsuccessful to date. One highly 
resistant variety, L65-69 has been released and dropped 
from Louisiana variety recommendations due to undesirable 
agronomic traits. It is used as a breeding parent, however. 
Another variety, CP73-351 has good mosaic field resistance.
This research on selection and screening techniques, 
vector pressures, and natural spread provides new knowledge 
on sugarcane selection techniques and mosaic virus 
disease.
LITERATURE REVIEW
Sugarcane mosaic virus disease (SCMV) is one of the 
most widely distributed diseases in the world (1). It 
was first noted by van Muschenbroek in Java in 1892 (35). 
About this same time the disease was being spread all over 
the world with the free exchange of varieties, particularly 
the POJ canes from Java.
The disease was first reported in Louisiana in areas 
along the Mississippi River in 1919 by Brandes and Edgerton 
(31). In a few years it spread throughout the entire 
sugar belt. The relationship between aerial vectors and the 
disease was described in 1920 (31, 35). It can be 
transmitted readily in a non-persistant fashion by a number 
of aphid species (11, 18, 19, 36, 37, 56, 60, 61, 62). In 
many instances, insect studies on vectors proved negative. 
One of the more notable of these is a study by Koike and 
Charpentier in 1972 (41) , in which a sucking insect, the 
West Indian sugarcane fulgorid, which is widespread in the 
sugar belt of Louisiana, was found to be a non-vector.
The symptoms of mosaic disease are primarily those 
of the leaf (Fig. 1), which vary in intensity on different 
varieties, and are influenced by the strain of the virus 
involved (35). Benda (13) described the symptoms of mosaic 
as the result of irregular development of chlorophyll in
4Fig. 1. Leaves of healthy and diseased CP65-357.
(healthy); middle and right (diseased).
Left
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5the leaf. These symptoms are usually chlorotic or light- 
colored areas or irregular stripes or streaks surrounded 
by normal green leaf tissue. He further states that mosaic 
patterns differ with varieties, temperature, conditions 
of growth, and virus strain. He characterized the 
diagnostic symptoms of mosaic as "slow growth, a general 
yellowing of the foliage, and the presence on the leaves 
of irregular, indefinite, pale to yellowish areas." A 
canker condition was noted by Edgerton (31) and Abbott (3) 
that does not occur in Louisiana. Zummo and Stokes in 
1973 (63) reported that strain K produced a severe mosaic 
with red streaks on CP31-294, and local lesions with 
discrete centers on CP31-588, which often coalesced and 
caused severe stunting of the plant.
The virus is characterized as rod-shaped particles 
15 x 630 vi in size (31, 3), first purified by Bond and 
Pirone in 1971 (48). Gillaspie (33) in 1972 proposed 
a different purification method. The virus is further 
characterized by Pirone (48) as belonging to the potato 
virus Y group, and shows serological relationships with 
other viruses such as maize dwarf mosaic virus, strains 
A and B, sorghum red stripe, and abaca mosaic virus. It 
is known to affect members of the Graminae. In 1980 
Rosenkranz (50) reported a positive reaction of 58 native 
Mississippi grasses to SCMV strain B (SCMV-B). At this
6same time he reported 24 species immune to the virus. 
Rosenkranz stated, "Inclusive of those reported here, 194 
gramineous species, belonging to 72 genera, are known hosts 
of one or another strain of SCMV." He thought that some 
of these grasses could play major roles in the epiphytology 
of SCMV disease by acting as reservoir hosts (49).
Strains of SCMV were first suggested by Tims and 
Edgerton in 1932, and were studied for the first time by 
Summers in 1934 (57). The strains of SCMV were 
differentiated on sugarcane varieties as follows (5): 
Strains A, B, D, E, and F are differentiated on the variety 
CP31-294, strain C on Co 281, and strains A and H on 
CP31-588. Strain H of SCMV has been dominant in Louisiana 
since 1965 (1, 5, 58). Prior to that time A, B, D, and H 
were the only strains identified in Louisiana. Another 
strain collected from diseased NCo 310 produced symptoms 
different from those previously noted on CP31-294 and 
CP31-588 and was designated strain I by Tippett and Abbott 
in 1968 (58). They found Rio sorghum (Fig. 2) to be an 
excellent differential host to separate this strain from 
strain H.
A new strain was reported by Koike and Gillaspie (42) 
in 1976, and designated strain M. Their results using 
serology and electron microscopy showed that SCMV-M was 
related to strains A, B, D, H, I and J. Strains K and L
Fig. 2. Leaves of healthy and diseased Rio sorghum.
Healthy (left); symptoms of SCMV-H (middle) 
symptoms of SCMV-I (right).
8have been identified outside of Louisiana (59, 62).
Abbott and Stokes (4) indicated that great variability 
exists in SCMV due to differences in 5 isolates from India, 
Iran, Taiwan, the Phillippines and Hawaii, that by 1966 
were still unidentified.
In 1965 Anzalone (7) mechanically transmitted SCMV-H 
to Bluebonnet 50 rice and back to sugarcane plants of the 
variety Louisiana Purple. Anzalone and Lamey (10) in 1968 
differentiated strains A, B, D, H and I with the rice 
varieties Berlin, British Guiana No. 79, Jojutla No. 721, 
and Pavdhori No. 4. They thought that the use of rice 
varieties were promising because their reactions to SCMV 
were based on resistant and susceptible reactions rather 
than variations in degrees of symptom expression.
The situation involving mosaic as a "phenomenon" in 
Louisiana has been extremely frustrating. Generally the 
situation has been as described by Koike in 1981 (40) as 
follows: "The Louisiana situation has been one of a cycle
of new strains of the mosaic virus, replacement of 
varieties, repeated over and over for the past 50 years. 
Louisiana's experience shows that mosaic can remain 
potentially important even if it is brought under control 
with resistant varieties."
Koike in 1976 (38) found that the effect of mosaic 
on plant cane yields was not significantly reduced until
9infection surpassed the 25 percent level in two varieties. 
In another variety, no significant reduction was found 
until mosaic infection percent surpassed the 50 percent 
level. Koike in 1979 (39) reported significant differences 
at the 50 percent level of reduction for 3 varieties.
The infection of stools of sugarcane by SCMV shows 
evidence of a recovery phenomena that is not very well 
understood (17). Tims and Edgerton (57) reported in 1932 
that the relative resistance of POJ 213 and POJ 228 was due 
to the ability of the varieties to throw off the disease 
and produce mosaic free buds. Forbes and Mills (32) 
inoculated 425 plants with juice from 59 recovered plants, 
and only one developed the disease. These authors felt 
that the symptomless plants did not contain active, 
infective virus, and the one exception must represent 
natural infection.
SCMV control in sugarcane has taken many methods into 
account. Anzalone (6) in 1962 found milk used as a diluent 
in inoculum, decreased infection rates as ratios of milk 
to inoculum increased. Whole milk protected susceptible 
plants from SCMV when sprayed 24 hours before inoculation, 
but was phytotoxic on young plants in the greenhouse.
Charpentier (25) in 1956, and Charpentier and Zummo 
(26) in 1964 found that insecticides did not control 
sugarcane mosaic, even though it did control the monitored 
vector population. They felt that vectors from outside
10
the sprayed area probe, and transmit the virus before 
death.
Cross-protection experiments conducted by Abbott (2), 
with 6 strain mixtures A and B, A and D, A and H, B and D,
B and H, and D and H, showed 2 strains of SCMV introduced 
into sugarcane plants separately can be recovered 
separately. Strain H, however, was never recovered 
separately from any combination.
Roguing sugarcane to remove infected stools was shown 
to be beneficial in reducing inoculum potential in seed 
cane. Stamper (52) in 1964 proposed cutting infected stools 
and spraying with Garlon (mixture of Dowpon and Silvex).
This prevented regrowth of infected stools from late June 
to fall. Garlon also eliminated sugarcane ratoons from 
infected stools.
Steib (53) , and Steib and Chilton (54) , proposed 
mosaic control by knife-cutting infected stools in July.
They found Garlon beneficial if the cane was used as seed 
cane the following year (55). They noted an average per­
cent mosaic in October of 3.1 percent where stools of the 
variety L60-25 had been rogued twice in July. They found 
that roguing in April was beneficial prior to the July 
roguing. This reduced the amount of inoculum present, and 
made the July roguing easier when temperatures are favorable 
for disease development.
11
Heat therapy has been considered as a means of 
controlling viruses. By 1969, about 120 viruses had been 
successfully treated (in vivo) (47). One of the problems 
always encountered is reaching the thermal inactivation 
point of the virus without killing of host tissues. 
Schroeder, working with avocado pericarp tissues, showed 
a short pre-treatment provided "thermal shock" which 
protected tissues at higher temperatures. With avocado 
pericarp tissue, a pre-treatment of 45°, 50° and 52° for 
10 minutes respectively, provided equal protection to the 
standard treatment time of 55° used for many virus heat 
treatments (47) .
Benda (16) reported tolerance required for successful 
control of ratoon stunting disease (RSD) and SCMV control 
by heat therapy could be induced by exposing cuttings or 
whole sugarcane stalks to short treatments on successive 
days. Twenty-minute treatments of 52° (pre-treatment), 
followed by treatments on successive days of 57.3° and 
57.3°C cured sugarcane of mosaic and RSD. Heat treating 
tended to make progeny from these treated canes more 
easily infected by mechanical inoculation, compared to 
reinfected and non-treated canes, and plants show earlier 
disease symptoms (15). Benda in 1971 (14) reported the 
virus strain affects the minimum time for a cure. The 
variety Chunnee, and strain D, treated 10 minutes, 1 day
12
apart, showed that single treatment of 54.8 C followed 
by two successive treatments of 57.3 C gave control.
This reduced the number of survivors to one third of 
untreated controls.
Cifuentes (27) conducted mosaic control tests in 
1977 using an aerated steam (AS) oven. He suggested 
mosaic control with one 3 hr treatment of 56 or 57 C, 
but suggested that varietal reactions to these treatments 
needs to be further investigated. This work was con­
sequential to work performed with AS for control of ratoon 
stunting disease in sugarcane.
Breeding sugarcane for resistance to predominant 
strains of SCMV in Louisiana has been a major objective 
of breeders since the early 1960's. Following the decline 
of the Louisiana sugarcane industry due in part to mosaic 
in the middle 1920's, highly resistant Canal Point 
varieties (CP) were selected. These canes were highly 
resistant to mosaic and their wide acceptance by farmers 
eliminated mosaic as a major threat until the appearance 
of strain H in the late 1950's (1). According to Breaux 
and Dunkelman (21), strain H spread rapidly through all 
but the most northern areas of the sugarcane growing areas, 
and can no longer be controlled by roguing methods. They 
felt that mosaic strain H probably robbed the industry of 
gains it had made in other areas such as variety 
improvement, borer control, weed control and drainage.
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High research priority in the breeding programs in 
the early 1960's was to catalog parents on mosaic 
reactions and incorporate as much mosaic resistance as 
possible into canes released in Louisiana. In 1965 Breaux 
and Fanguy (22) reported that selection for mosaic could 
be made independent of other agronomic characters. They 
found no significant differences between the agronomic 
traits of those mosaic infected clones and those which 
remained free. Guidroz and Forbes (34) reported for 3 bi- 
parental crosses of sugarcane, ranging from susceptible 
(S), through moderately resistant (MR) to resistant (R), 
that as parental resistance increased, the percent 
susceptibility of the progenies decreased.
Throughout the 1960's and 1970's, seedlings were 
eliminated from further testing by early screening for 
SCMV resistance. Progenies of bi-parental crosses were 
inoculated with strains of mosaic, or mixtures of strains, 
and seedlings developing symptoms were rogued. It was hoped 
that these rogued populations would have increased 
resistance to mosaic. Breaux and Koike (24) in 1977 
acknowledged the fact that field-resistant types might be 
lost in this type of screening, but felt that with seed 
surpluses this would be a beneficial method of eliminating 
numbers of seedlings. They further stated, "with the 
economically important exception that varieties more tolerant
14
to injury have been provided, the mosaic situation in 
commercial fields is not much improved after over 10 years 
of renewed effort."
The selection and screening of large numbers of 
progeny of bi-parental crosses of cane was aided by the 
spray method of inoculating seedlings proposed by Dean in 
1960 (28). In this method inoculum is air brushed onto 
sugarcane seedlings, in a mixture with a fine abrasive 
such as sand, at an air pressure of 120-150 pounds per 
square inch (Fig. 3). This replaced the less efficient 
and labor intensive hand-rub method of Bain (12) and the 
pin-prick method of Matz (45). In the previous cases the 
diluent was either tap or distilled water, but Dean (29) 
showed additional enhanced infectivity if sap diluents 
were either 0.01 M phosphate buffer or 0.01 M K2S03 
solution, without pH adjustment.
In 1965 (9) Anzalone et al. reported methods used to 
select mosaic resistant varieties at Louisiana State 
University (LSU). These methods involved selection of 
desirable parents, making bi-parental crosses, and sowing 
these seeds in sterile soil-filled flats (500 seeds per 
flat), using sprays for insects and spider mites, and 
clipping frequently in the flats so seedlings may obtain 
even sunlight. When seedlings have developed sufficiently 
they are transferred into soil-filled clay or peat pots
15
Fig. 3. An airbrush used to inoculate sugarcane seedlings. 
The siphon tube on the bottom of the airbrush 
extends into a jar containing inoculum and a fine 
abrasive (not shown).
16
(5.6 cm and 6.25 cm, respectively). When seedlings are
well established they are inoculated with SCMV using
either the method of Bain or Dean (12, 28). Anzalone, 
et al. (9) reported that in 1963, infection percentages by 
the Bain method (12) ranged from 10.7-76.4 for crosses, 
an average of 42.2 percent.
Inoculum is prepared by using expressed juice of
sugarcane or Rio sorghum, containing known strains of the
virus. This leaf tissue is cooled before juice expression, 
and mixed with cooled 0.02 M sodium sulfite and blended 
in a Waring blender for 1 min. This blender is kept chilled 
prior to use so excess heat will not build up. Tissue 
is mixed at a rate of 1 part plant tissue to 10 parts by 
volume of sodium sulfite solution as recommended by Anzalone 
(8) in 1968. Anzalone modified this previous method (9) 
and showed that if a dilution such as 1:1 were used, this 
would eliminate such important check varieties such as 
the commercial cultivars CP52-68 and CP48-103. Anzalone 
assumed that vegetatively propagated plants of these 
varieties and seedlings would react similarly.
After symptoms begin to show in inoculated seedlings, 
they are rogued continuously. Plants are clipped regularly 
to maintain even growth and sunlight. For transplanting 
to the field, the plants are clipped for a last time, 
loaded into flats, and transferred to the field using a
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tractor-mounted transplanter (Fig. 4). Plants are set 
singly in a line 0.4 M apart on 1.8 M rows.
Seedlings are planted to the field in April and May. 
Field selection does not begin until September of the 
following year. No selection for mosaic is made prior to 
this time. Single stools that show mosaic symptoms are 
discarded.
Mosaic free selections with desirable agronomic 
traits, are advanced from the single stools into the first 
line trials (2 m plots). The following year they are 
selected again, and those found to have desirable 
characters are advanced into second line trials (6 m plots). 
The following year advancements are assigned a new number 
(L80-1, etc.) and spend three years in replicated infield 
trials. Those advancements that are desirable are advanced 
into outfield trials, where they are screened for desirable 
agronomic traits in further replicated testing. At the 
end of this eleven year period, they are candidates for 
release to the farmers by a committee composed of several 
cooperating agencies. Over 99 percent of the clones are 
eliminated, for undesirable characters in their eleven 
years of testing.
Even though the frequency of resistant types has 
doubled since the mid 1960's, this still results in only 
1 or 2 varieties released each year, regardless of mosaic 
rating. One new variety, CP73-351, which appears to have
18
Fig. 4. A tractor mounted transplanter used to set 
sugarcane seedlings in the field.
19
good SCMV resistance in the field, was released in 
1981.
Breaux (20) in 1974 irradiated 250-300 buds of 9 
varieties susceptible to mosaic with gamma rays at doses 
of 2.5, 5.0, 7.5 and 10.0 Kr to induce mutations for 
mosaic resistance. Radiosensitivity was measured as 
percent germination after 4 days incubation, and again as 
percentage of normal plants 5 weeks after transplanting. 
Varietal response was unpredictable, and dosages above 7.5 
Kr adversely affected plants. Another 5000 buds of CP65- 
357 were treated with gamma rays at 5.0 Kr. The 1300 
buds that survived were inoculated in the greenhouse. 
Fifty-six appeared resistant, but differences existed in 
greenhouse and field susceptibility tests (14-100 percent). 
Only one subclone had significantly less mosaic than the 
unirradiated control, and it had inferior juice quality.
The means by which mosaic is spread in the field is 
controversal. Much of the work on natural spread of mosaic 
has been done in Louisiana, and in India. Mosaic is not 
a problem in Florida (46) but is spreading rapidly in Texas 
in the last few years. The northern part of our cane belt, 
around Bunkie, Louisiana, was relatively free of mosaic 
even in susceptible varieties until recently, where levels 
too high for roguing are frequently found.
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Singh (51) in 1976 reported the natural spread of 
mosaic at two locations in India, Palghat and Coimbatore 
on 2 varieties, Co 419 and Co 997. Natural infection in 
the same test year was only about a third at Palghat, as 
compared to Coimbatore. In 24,479 seedlings of 83 crosses, 
9 selfs and 33 general collections, natural spread was 
11.3 percent in July 1967, 35.7 in October 1967, and 87.8 
percent in May 1968. Because of this high incidence the 
author feels that Coimbatore can be used for natural 
screening purposes.
Zummo and Tippett (64) found great differences in 
locations for natural spread in L and CP selections from 
1963-65. For 36 selections (17 CP's and 19 L's), in plant 
cane at Georgia, Oaklawn, Landry, St. John, Bon Secour and 
Greenwood outfield stations, the average percent mosaic 
diseased shoots was 1.03, 1.83, 2.26, 1.67, 2.11 and 7.90 
respectively. For these same locations, however, the 
percentage of clones remaining free of mosaic was 72, 89, 
69, 72, 56 and 33, respectively. For these same selections 
at Waterford Plantation from 1963-65, 100 percent were free 
of mosaic as plant cane, falling to 67 percent as first 
stubble and 39 percent as second stubble. These selections 
became 77 percent mosaic infected the first year, and 100 
percent were infected the second year in greenhouse tests.
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These same researchers found that of 50 L's and 48 
CP's planted at Glenwood Plantation, 51 percent were 
free of mosaic the second year, and 19 percent free after 
greenhouse inoculation.
MATERIALS AND METHODS
Natural Field Spread in Unselected Progeny
Two hundred randomly selected seedlings from 2 
crosses each of parental classes R x R, S x S, and R x S 
were kept separate in greenhouses. These seedling groups 
were from progeny of the following crosses.
Progeny No. Cross No. Parental Class
RR 1-25 = L76-38 Resistant x Resistant (RR)
RR 26-50 = L76-88 Resistant x Resistant
RS 1-25 = L76-16 Resistant x Susceptible (RS)
RS 26-50 = L76-36 Resistant x Susceptible
SS 1-25 = L76-35 Susceptible x Susceptible (SS)
SS 26-50 = L76-1 Susceptible x Susceptible
These canes were cloned by splitting plants with 
2 basal tillers. Twenty-five plants were selected from 
each of the 2 crosses for each parental class. These paired 
plants were numbered and grown in 8 H pots. They were fall 
planted in randomized 2 m plots in the field, and were 
surrounded by 100 percent diseased NCo 310 for additional 
disease pressure. Symptomless stalks of NCo 310 were 
selected and planted in 2 m plots to serve as checks.
The plots were field mapped. These plots were established 
in November 1977 at St. Gabriel, La. In July 1978, while
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these clonal plots were about 1.6 m high, mosaic per­
centages of plots were determined.
After mosaic counts were completed, 300 stools from 
each of the parental classes were checked for mosaic from 
those inoculated and rogued, and planted in the single 
stool plots. They were planted in the Spring and harvested 
in late November 1977 with a sugarcane harvester (soldier 
type, see Pig. 5a-d).
Greenhouse Inoculation Test
In March 1978, the canes from the other half of the 
original pair cloned by splitting, were cut up in single 
eye pieces and planted in soil-filled peat pots, 5 single 
eye pieces of each. Care was taken to pick 5 of the 
oldest eye pieces from each of the pots. These plants 
were planted in a randomized block design, with healthy 
POJ 234, and CP31-511 as susceptible checks. The eyes 
germinated very poorly in the peat pots, and only 87 of 
the original 150 had sufficient numbers for at least a 
3-replication test.
Stubbling ability was also very poor in the 8 I pots, 
as 39 of them did not generate vegetative growth after 
cutting away. This greenhouse test was discarded at this 
time.
To test the disease reaction of progeny from the 
different parental classes to mechanical inoculation,
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virus free stalks were needed. In November 1978, canes 
from the 2 m plots were selected, 2 stalks from each plot, 
and planted in the greenhouse in an 8-rep inoculation 
test. After 6 wk, 6 plants showed any visual SCMV 
symptoms, and these selections were eliminated from the 
test. The remaining disease-free canes were inoculated by 
the Matz (45) pin-prick method 3 times in 2 weeks, using 
a 1:2 dilution of strain H and I from Rio sorghum ground 
in 0.02 M sodium sulfite in a chilled blender. Infected 
plants were tagged and dated. The results are shown as 
total infected shoots (Table 3).
Uninoculated single eyepieces of each clonal progeny 
were randomly selected from field cane and maintained 
as uninoculated checks. Canes were eliminated from the 
test before inoculation began (6 weeks) if they showed 
mosaic symptoms.
Natural Field Spread in Unselected Progeny (Replicated)
In November 1978, a larger test was planted from 
clonal plots of the same unscreened progeny. Field counts 
were made in these plots in July 1978 and recorded. These 
plots were used as a seed source to continue natural 
spread in this larger replicated test. Single-row, 2 m 
clonal plots were planted, randomized and replicated in 
a 3-rep test. It was decided at this time that the limited 
number of good stalks from each plot would only be
Fig. 5a. Front view of a soldier type sugarcane
harvester showing chains that pull cane into 
the machine.
Fig. 5b. Rear view of harvester showing point where 
cane exits machine before it is piled in 
heaps.
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Fig. 5c. Front view of the bottom blades that cut 
cane from the rows.
Fig. 5d. Side view of the carry chains that move the 
cane onto the heap rows.
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approximately 12, because of heavy borer damage, so a 
single 2-meter row, 3-rep test was advanced from this 
seed source, and planted at St. Gabriel.
Check canes from Grand Isle, La. were free of mosaic 
symptoms. The check canes, NCo 310 and CP65-357, were 
treated by aerated steam for mosaic, and planted 
initially at Grand Isle. No mosaic was observed in these 
plots when the check canes were cut.
Mosaic infected NCo 310 was planted as borders and 
buffers throughout this test. Observations and records 
were made through 1st ratoon in the 1980 growing season 
to determine natural spread. Results were transferred to 
a linear scale to facilitate the statistical analyses.
This system of transposing treatment means is shown in 
Table 1.
Greenhouse Roguing Effectiveness
Sugarcane seedlings from bi-parental crosses were 
planted in flats of sterilized soil. When they were 3-4
D
weeks old they were transplanted to Jiffy 700 peat pots 
in January and February 1979. They were inoculated twice 
with a 1:10 dilution of SCMV infected Rio sorghum sap and 
0.02 M sodium sulfite, respectively, using the air blast 
method of Dean (28). When symptoms appeared they were 
rogued several times for 4-6 weeks, and clipped to sustain 
even growth (Fig. 6). These plants were then clipped
30
Table 1. Conversion table for transposing treatment
means percent mosaic infection to susceptibility 
classes.
Class No.
Assigned range 
for tr. X Class No.
Assigned range 
for tr. X
1 0.00- 1.99 26 50.00-51.99
2 2.00- 3.99 27 52.00-53.99
3 4.00- 5.99 28 54.00-55.99
4 6.00- 7.99 29 56.00-57.99
5 8.00- 9.99 30 58.00-59.99
6 10.00-11.99 31 60.00-61.99
7 12.00-13.99 32 62.00-63.99
8 14.00-15.99 33 64.00-65.99
9 16.00-17.99 34 66.00-67.99
10 18.00-19.99 35 68.00-69.99
11 20.00-21.99 36 70.00-71.99
12 22.00-23.99 37 72.00-73.99
13 24.00-25.99 38 74.00-75.99
14 26.00-27.99 39 76.00-77.99
15 28.00-29.99 40 78.00-79.99
16 30.00-31.99 41 80.00-81.99
17 32.00-33.99 42 82.00-83.99
18 34.00-35.99 43 84.00-85.99
19 36.00-37.99 44 86.00-87.99
20 38.00-39.99 45 88.00-89.99
21 40.00-41.99 46 90.00-91.99
22 42.00-43.99 47 92.00-93.99
23 44.00-45.99 48 94.00-95.99
24 46.00-47.99 49 96.00-97.99
25 50.00-51.99 50 98.00-99.99
51 100.00
Fig. 6. View of greenhouse benches after seedlings
have been clipped to a height of about 15 cm.
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short, to Ca 15 cm, to decrease transpiration loss after 
pulling from benches, and transferred to the field.
Random samples of from 50-400 plants were taken 
from these crosses at the time of field transfer and 
allowed to grow unclipped in the greenhouse.
The crosses represented were as follows:
(1) CP74-385 X CP72-370 (10) CP70-330 X CP73-343
(2) CP77-400 X L65-69 (11) CP65-357 X CP70-360
(3) CP74-383 X CP66-346 (12) CP72-370 X CP75-360
(4) CP74-383 X CP67-412 (13) CP74-387 X CP75-360
(5) CP75-361 X CP76-330 (14) CP70-300 X L65-69
(6) CP74-385 X CP72-2086 (15) CP73-308 X CP76-408
(7) CP70-330 X CP75-319 (16) CP70-300 X L65-69
(8) CP74-387 X CP75-351 (17) Rio sorghum check
(9) CP72-356 X CP73-343
These plants were symptomless when taken on May 1, 
1979. Data reflected the mosaic taken to the field for 
these crosses, and accounts for mechanical transmission 
of SCMV by this final greenhouse clipping before field 
transfer.
Screening Effectiveness for Increased SCMV Resistance
Equal numbers of progeny of ten crosses were potted 
in the greenhouse. Half of these seedlings were kept 
separate and uninoculated, and the other half were 
inoculated twice with a 1:10 dilution of SCMV infected
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Rio sorghum juice and 0.02 M sodium sulfite, respectively, 
using the air blast method of Dean (28, 29) during the 
third and fourth week of March 1979.
Plants from the crosses were inoculated and rogued 
continuously. Uninoculated seedlings from these same 
crosses were observed for natural spread in the greenhouse. 
Rio sorghum was planted in peat pots as checks for natural 
greenhouse spread. An electric clipper washed with a 
detergent and flamed between crosses was used. Azodrin 
and Cythion were sprayed at 2-week intervals for aphid 
control in the greenhouse.
Plants from both screened and unscreened seedling 
populations were planted on 1.8 m rows at 0.4 m intervals 
at St. Gabriel, La. during the fourth week of May, 1979. 
These plants were placed in a completely randomized 
paired-comparison 4-rep field plot design, 35 plants per 
single-row treatment surrounded with unscreened plants.
It was decided that diseased borders and buffers would not 
put even pressure throughout the test, only on the edges, 
and were not used (43).
Plants from both populations were kept separate 
during removal from the benches, and during transport.
To preclude mechanical transfer by equipment, plots were 
cultivated while the plants were very small, and harvested 
in late January, when dead and severely dried (Pig. 7).
View of cane after it has been dead for 
several weeks as a result of freezing.
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Field results were recorded during the first and second 
week of July 1980, and were analyzed by computer, using 
the LSU Statistical Analysis System, Version 79.4 of SAS 
Users Guide, 1979 edition. Results were reported as the 
probability of T by orthogonal comparison (43).
RESULTS AND DISCUSSION
Natural Field Spread in Unselected Progeny
Two hundred plants were randomly selected for this 
test from each cross in the susceptibility classes. Two 
crosses each were used for each susceptibility class.
Since 6 crosses total were to be used, it was felt that 
150 was the maximum number of total clonal plots that 
could feasibly be replicated in the future. This gave a 
total of 25 plants from two crosses each of the 
susceptibility classes R x R, R x S, and S x S.
Two pots were used for every cloned seedling. The 
pot with the best vegetative growth was selected for 
field planting. Since the first field year was an 
increase, the strongest cane would give the best results. 
Where the pots were left in the greenhouse, the material 
was allowed to grow for another month. Since a 3-rep 
greenhouse test was desired, 5 of the oldest eyes were 
planted, and the rest discarded. Eighty-seven of the 150 
came up in 3-replications-or-better, so greenhouse testing 
was abondoned at that time.
For the field increase, total mosaic percentages 
of plots were determined in July of 1978, when the stalks 
were about 1.6 m high. Since symptomless stalks of NCo 
310 were used as checks, these were also counted, but it
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was found that 100 percent of check stalks had mosaic 
symptoms. While the check stalks were symptomless, they 
were probably infected, therefore all subsequent growth 
may have been infected. It was decided that if checks 
were to be used in the future field testing, a clean 
source of seed cane would have to be found. This will 
be discussed later.
The results of this field test are shown in Table 2. 
These clonal plots were compared with 150 randomly 
selected stools screened in the LSU mosaic screening 
program and planted the previous year.
For the screened single stool plots, the average 
percentage mosaic for R x R, R x S, and S x S was 0.37, 
2.04, and 1.89 respectively. This was lower than the 
percentages found in the unscreened 2 m plots, with the 
exception of the class R x S, which was 0.32 percent 
lower in the unscreened 2 m plots.
A valid comparison was difficult to make between 
these two populations, since their planting dates were 
different, late spring 1977 for the single stool plots, 
and late fall 1977 for the 2 m plots. The sample size 
for the single stool plots was 3 times that of the 2 m 
plots, since 150 plants and 50 plants were randomly 
selected from the initial greenhouse populations, 
respectively. The selection of those seedlings that had
38
Table 2. 1978 results of comparison between screened
populations of single stools and full sibs 
(disease free from greenhouse). Planted in 
1977 into 2 m plots (randomized). Additional 
pressure applied by borders and buffers of 
100 percent diseased NCo 310.
Clones percent mosaic in population
Progeny no.
Parental 
cross no.
Screened 
single stools Ave. 2 m plots^ Ave.
RR 1-25 L76-38 0.12 3.99
RR 26-50 L76-88 0.61 0.37 0.21 2.10
RS 1-25 L76-16 3.68 0.94
RS 26-50 L76-36 0.40 2.04 2.49 1.72
SS 1-25 L76-35 2.06 0.99
SS 26-50 L76-16 1.71 1.89 8.80 4.90
^"Discarded in fall 1978
2
Unreplicated
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at least two basal tillers could have biased the results, 
since those plants advanced to the single stool plots 
had tiller numbers ranging from 0 to 6 or more.
No other comparisons were attempted between these 
2 m plots. Canes from these plots were advanced to 
randomized and replicated tests for future study.
Greenhouse Inoculation Test
Greenhouse tests were made in the late fall using 
single eyepieces cut from stalks of the 2 m plots from 
St. Gabriel. The material from the field was brought 
to the greenhouse and planted directly in the benches 
and observed for 6 weeks before inoculation. Results 
are shown in Table 3. Germination ranged from 39.6 percent 
for those progeny from the S x S cross L76-36 to 60.0 
percent for those progeny of the R x R cross L76-38.
Using "missing variable" procedures would have been highly 
unfeasible, due to the large number of plants involved, 
so the results were shown as an average percent mosaic 
in the classes.
There appeared to be some linearity in percent, 
mosaic, with those plants from R x R crosses showing 
more resistance. For R x R, R x S, and S x S the 
percentages of plants showing visual mosaic symptoms 
were 10.23, 38.18, and 49.00 percent respectively. The 
symptoms noted on all infected plants were mild, and about 
the same. The severity of injury by the Matz method of
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Table 3. Greenhouse data represented as averages of 8
replications with varying degrees of germination 
in the greenhouse of clones unselected for any 
agronomic characteristic.
Parental classes Percent mosaic2
Cross no. Type
Percent total 
germination1 Cross Ave. Class Ave.
L76-38 R X R 60.0 10.00
L76-88 R X R 52.6 10.53 10.23
L76-16 R X S 40.3 36.36
L76-36 R X S 39.6 40.00 38.18
L76-35 S X S 47.3 39.13
L76-1 S x S 55.1 59.09 49.11
Checks
Rio sorghum 0.00 0.00
Single
eyepieces 0.00 0.00
^A total of 1,072 eyepieces were planted with 48 being 
eliminated as having been brought in diseased.
^Inoc., 1:2 dilution of SCMV infected H and I in 0.02 M 
sodium sulfite by modified Matz method.
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inoculation, and the high-titre inoculum used, should 
have presented adequate numbers of virus particles into 
inoculated plants to cause infection in susceptible 
clones.
Natural spread of mosaic in the greenhouse was not 
noted, as 0.00 percent of the uninoculated seedpieces 
for each plant used, and 0.00 percent of the Rio sorghum 
used as uninoculated susceptible checks became infected.
The germination percentage of apparently healthy 
lateral buds, or lack of germination, was a recurrent 
problem in greenhouse tests. Cane increased in the green­
house grows better in the field than in subsequent green­
house culture.
Natural Field Spread in Unselected Progeny (Replicated)
The natural spread of mosaic in 1979 was very low 
for all susceptibility classes, as shown in Table 4. 
Treatment number 4 was significantly different from treat­
ment numbers 2, 3, 5 and the checks (treatments 7 and 8).
Not one of the other treatments or checks were significantly 
different in mosaic symptom expression. These results were 
surprising since treatments represented all susceptibility 
classes.
None of the check plots showed mosaic disease. Since 
emergence of the shoots did not take place in the fall of 
1978, incidence of the natural vectors of mosaic were
Table 4. 1979 mosaic counts converted to susceptibility classes (3 replications). Plant
cane. Natural spread in unselected progeny.
Treatment no. Parental class
Cross no. 
(parental line)
Treatment X 
percent mosaic
Susceptibility classes for 
treatment X percent mosaic2
1 R x R L76-38 6.29 4.00
2 R x R L76-88 2.03 1.67
3 R x S L76-16 1.26 1.33
4 R x S L76-36 11.35 6.33
5 S x S L76-35 1.51 1.67
6 S x S L76-1 5.72 3.33
7 Check1 
(NCo 310)
— 0.00 1.00
8 Check1
(CP65-357)
— 0.00 1.00
■^Mosaic free from Grand Isle, La., October 1978 .
2LSD .05 = 3.14
to
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either very low, or the natural aphid vectors were not 
active in spreading mosaic in the spring of 1979 at St. 
Gabriel, La.
The susceptibility classes of mosaic, when ranked 
from highest to lowest average percent mosaic, were R x S, 
R x R, and S x S, with 6.30, 4.16 and 3.62 percent, 
respectively. The plots in 1979 ranked in order of higher 
to lower percent susceptibility were R x S, R x R, and 
S x S, with percentages of 6.30, 4.16 and 3.62, 
respectively.
The 1980 results of natural spread of mosaic are 
shown in Table 5, as first stubble (ratoon). Highly 
significant differences were found between the susceptible 
check NCo 310 and other treatments or checks.
The average percent mosaic spread in 1980 declined 
in the crosses of the parental classes R x R and R x S 
but increased in the parental class S x S and both 
checks, though to a much lesser extent in the check 
variety CP65-357, which reacted similar to the average 
reaction of the class S x S (see Table 6).
When mosaic counts are made, regardless of the 
number of stalks present, these data are reflected as 
number of infected stalks, based on visual observations 
only. Time would not permit other methods to be used, 
due to the large numbers of stalks represented in this 
type of field testing.
Table 5. 1980 mosaic counts converted to susceptibility classes (3 replications). First
stubble. Natural spread in unselected progeny.2
Treatment no. Parental class
Cross no. 
(parental line)
Treatment X 
percent mosaic
Susceptibility classes for 
treatment X percent mosaic
1 R x R L76-38 5.15 3.00
2 R x R L76-88 2.99 2.00
3 R x S L76-16 3.83 2.33
4 R x S L76-36 1.79 1.33
5 S x S L76-35 6.41 4.00
6 S x S L76-1 8.80 4.67
7 Check1 
(NCo 310)
— 39.41 20.00
8 Check1
(CP65-357)
— 3.39 2.33
^"Mosaic free from Grand Isle, La., October 1978 »
LSD .05 = 6.82 
LSD .01 = 9.46
2
Unscreened; unselected for any agronomic characters.
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Table 6. A comparison of the mosaic reactions of the 
parental classes under natural conditions 
(1979-80).
Average percent mosaic
Cross no. Parental class Plant cane 1st ratoon Change
L76-38
L76-88
R x R 
R x R
4.16 4.07 - 0.09
L76-16
L76-36
R x S 
R x S
6.30 1.87 - 4.43
L76-35
L76-1
S x S 
S x S
3.62 7.60 + 3.98
NCo 310 
(check)
— 0.00 39.41 +39.41
CP65-357
(check)
— 0.00 3.39 + 3.39
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Greenhouse Roguing Effectiveness
Prior to the start of this experiment it was becoming 
increasingly apparent that clipping the seedlings in the 
greenhouse increased mosaic incidence in all crosses 
observed. An experiment was done to estimate how many 
plants were being brought to the field with mosaic 
infection, possibly as the result of final clipping. The 
results are shown in Table 7.
Since the seedlings were transferred to another 
greenhouse over a period of about 3 days, and because of 
the handling methods used, it is conceded by the author 
that handling could have been just as important as 
clipping the seedlings as a means for spread of the virus. 
Because of the large numbers of seedlings involved in 
field transfer, and due to the handling methods involved 
in transport and planting, there is adequate chance for 
transfer of possible high-titre infected juice to uninfected 
plants. These plants received much less handling and 
abrasion during transfer to the other greenhouse than 
plants normally would receive when being planted to the 
field using a mechanical planter. These reasons alone 
indicate that the final clipping of inoculated seedlings 
is heavily responsible for the spread experienced here.
Because of the limited detection limits (visual) 
used in this type of greenhouse screening, it also appears 
that symptomless plants have been transferred to field or
Table 7. Data represents the numbers of plants developing SCMV symptoms in the green­
house after the other plants of these crosses were transplanted to the field 
in St. Gabriel in 1979.
Parents
No. of 
plants
Number of 
Days from
10 15
plants
start
20
rogued 
of test
25 30
Percent diseased plants 
brought to the field
CP74-385 X CP72-370 136 7 4 0 0 0 8.1
CP77-400 X L65-69 165 10 1 1 0 0 7.3
CP74-383 X CP66-346 300 37 2 0 0 0 13.0
CP74-383 X CP67-412 320 34 0 0 0 0 10.6
CP75-361 X CP76-330 159 16 1 1 0 0 11.3
CP74-385 X CP72-2086 862 19 0 0 0 0 2.2
CP70-330 X CP75-319 285 45 1 0 0 0 16.1
CP74-387 X CP75-351 51 11 0 0 0 0 21.6
CP72-356 X CP73-343 125 29 0 0 0 0 23.2
CP70-330 X CP73-343 210 14 3 0 0 0 8.1
CP65-357 X CP70-360 96 17 1 0 0 0 18.8
CP72-370 X CP75-360 104 31 2 0 0 0 31.7
CP74-387 X CP75-360 75 9 1 1 0 0 14.7
CP70-300 X L65-69 90 5 0 0 0 0 5.6
CP73-308 X CP76-408 221 48 1 0 0 0 22.2
CP70-300 X L65-69 90 5 0 0 0 0 5.6
Rio check 100 0 0 0 0 0 --
Total 3,289 337 17 3 0 0 10.2
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greenhouse, only to show symptoms at a later time. This 
final clipping could accelerate the exhibition of symptoms 
by stimulating the plants into more active growth, 
thereby shortening the time to symptom expression.
The factors discussed here further complicate the 
issue at hand. A shoot-root ratio reduction necessitates 
a final clipping due to the severe root pruning that the 
plant undergoes when being pulled from the benches, and 
when being handled and mechanically transplanted. Unless 
a more sanitary method of clipping can be devised for 
this operation, it is the opinion of this author that 
these possibly deleterious effects will continue to be 
noted.
The fact that the sorghum checks did not show any 
mosaic during the course of the test suggests that the 
mosaic did not result from any natural spread in the 
greenhouse. It is noteworthy that, to the best available 
knowledge, no researcher involved in screening of sugar­
cane plants for resistance to mosaic has noted any natural 
greenhouse spread into susceptible sorghum plants at LSU. 
Uninoculated and apparently healthy Rio sorghum was 
always present in these greenhouses, and at no time was 
natural spread by insects ever noted, even where infrequent 
insect control was practiced in these greenhouses.
This author does, however, note the results 
experienced due to a "lack of communications" with a student
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worker. Several crosses were flagged off in 1978 to be 
used in basic research on inoculation. These plants were 
not inoculated with the rest of the plants, and remained 
symptomless after roguing had started all around them.
A student worker clipped all of the crosses, including 
those that were to be left unclipped. These crosses 
experienced an infection rate at least as high as some 
inoculated crosses, and were excluded from further study. 
This observation did, however, prompt the planning of this 
test. Clipping has always been a fact of life when 
roguing, and is necessary to hold these plants for long 
periods of time in the greenhouses (Fig. 6).
Screening Effectiveness for Increased SCMV Resistance
Results of this experiment are represented in Table 8. 
Significant and highly significant differences were found 
between screened and unscreened progeny used as treatments 
in this split-plot field test.
In every case except for treatment number 8, the 
lesser-square of the percent mosaic was higher in the 
screened populations. This was somewhat surprising since 
the screened population should have exhibited less 
infection, using the basic premise on which the screening 
program was founded (23). It appears that if there were 
a good correlation between juvenile and field resistance 
levels, the screened population would have less mosaic
Table 8. A 1980 field test at St. Gabriel. A comparison between percentages 
of mosaic found in screened and unscreened populations of sugarcane 
seedlings screened by the LSU screening program in 1979. Data 
represent split-plot, 4-repf design, and represents the probability' 
of T by orthogonal comparisons.
Treatment No. Parents
Least squares 
Unscreened
of means 
Screened
percent mosaic 
Difference
1 CP74-309 X CP66-346 4.58 10.07 + 5.49
2 CP52-68 X CP73-343 6.71 13.96 + 7.25*
3 CP73-361 X CP74-387 0.74 4.06 + 3.32*
4 CP72-255 X L65-69 1.57 6.10 + 4.53*
5 CP72-356 X L65-69 2.83 13.24 +10.41**
6 CP73-351 X L65-69 2.57 9.12 + 6.55
7 CP74-522 X L65-69 1.04 6.82 + 5.78
8 CP74-358 X L65-69 4.51 13.36 + 8.85**
9 CP73-343 X L65-69 3.49 2.59 - 0.90
10 CP73-375 X CP75-360 0.86 3.97 + 3.11*
* Significance P = .05
** Significance P = .01
C.V. = 49.19 LT1
o
51
brought to the field. This may be the case, however, as 
these data only represent screening by visual detection, 
and do not account for symptomless escapes from early 
detection in the program.
Since no attempt was made to sanitize planting 
equipment between plots, it is possible that this 
represents a factor in both populations. It was felt 
beforehand that this type of field plot design would 
equalize all factors in the field. It is the feeling of 
the author, however, that mosaic in the unscreened 
population is a relatively good estimate of field spread 
by natural vector forces.
At the time the field counts were made in July 1980, 
the plants had been in the field for about 14 months. 
Considering this length of time, and the fact that the 
plants were last cultivated early in 1979 and 1980, and 
that the stalks were dead and had been cut away during 
the third week of January 1980, there should have been 
little chance for spread by mechanical means in the field 
(see Fig. 7).
Differences that occurred between fall and spring 
in the same plots would represent escapes from detection 
in the screening program, or would represent additional 
mosaic as a result of the final clipping, where mosaic 
could be spread from symptomless plants to those that 
would ultimately exhibit symptoms in the field.
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Until a more practical method of detection can be 
devised, one that does not fully depend solely on the 
human eyesight, the problem will continue to exist in 
this type of screening program. The author also feels 
that the amount of time spent in roguing this test 
population would be impractical where many times this 
number of plants would be involved. This test, while 
fairly large in scope, started with an initial population 
of 4,086 plants to be screened, only about 3-4 percent 
of what a commercial screening program usually handles.
It is also recognized that the percentage of mosaic 
infection from inoculation represented a range of 
infection in crosses from 2 9.64 percent to 59.25 percent, 
with the mean being 45.64 percent infection. This is 
somewhat lower than the 60 percent or more level of 
reduction desired by plant breeders.
This author feels that this test was properly planned, 
represents a true picture of what is going on in present 
breeding programs, and gives some insights into natural 
vector forces at St. Gabriel, La. during 1979-80, the 
test years. It is also felt that this type of roguing 
procedure is relatively ineffective in detecting infected 
plants, and must represent a factor in the introduction 
of the virus into all the field screening programs. Most 
researchers realize that at the time selection begins in
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August or September, and as the season wears on, mosaic 
symptoms are masked by other leaf diseases, normal 
senescence, herbicide and insect injury and also the 
•plants are too tall for a good inspection of the spindle. 
Other existing conditions, such as sunlight, wind movement, 
and time allocated for single stool plot evaluations makes 
mosaic difficult to select against.
These aforementioned facts result in many clonal 
lines being advanced into line trials, and ultimately 
to release through the infield and outfield programs.
This continuous inoculum potential, which may originate 
in part in the screening program, insures the propagation 
of mosaic well into the future, in this author's opinion.
SUMMARY AND CONCLUSIONS
There is no doubt that breeding and selection for 
resistance to mosaic disease in sugarcane is important.
This has been a major effort in all areas of the world 
where mosaic causes losses, and this effort has been 
intense in Louisiana for the last two or more decades.
The principles on which the breeding program was founded 
are sound. The purpose of this work has been to evaluate 
the screening process and to examine its effectiveness.
At no time during this work was any natural green­
house spread of mosaic observed, even from minimum 
efforts to control greenhouse insect populations. The 
only greenhouse spread noted was by mechanical means such , 
as the inoculation procedures used, and clipping the 
seedlings on a regular basis. The detection limits of 
the human eye were insufficient to remove all of the infected 
plants by roguing. Ultimately these plants continued into 
field trials, sometimes heavily infected with SCMV.
Where randomly selected plants were cloned, and 
went into field trials, both replicated and unreplicated, 
no apparent trends were noted when comparing these 
unscreened clones to the larger screened populations.
Plants cloned in the greenhouse and transferred to the 
field showed better germination and vigor than when
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replanted from pots in the greenhouse to other 
pots.
Natural spread of mosaic appeared to be low during 
the test years, even where additional disease pressure 
was added as borders and buffers in field tests.
In greenhouse testing, using mechanical inoculation 
techniques for all parental classes {S x S, etc.), much 
higher infection percentages were noted for all progeny 
than were experienced in the natural spread testing. No 
natural greenhouse spread was noted for check canes, or 
Rio sorghum, the susceptible indicator host of the virus 
strains prevalent in Louisiana. Variability found in 
germination from single eye pieces made statistics on 
this greenhouse testing almost useless.
At the end of two years of natural spread testing, 
with disease-free commercial varieties as checks, no 
significant differences were noted between the natural 
susceptibility or resistance of any of the parental lines 
of cane and one check (CP65-357). The commercial check 
NCo 310 was found to show highly significant 
differences from all the parental lines and the other check.
In 1979-80, the parental classes R x R and R x S 
showed a decreased average percentage of mosaic infection. 
Only the parental class S x S and both checks showed 
increased infection levels at the end of the first ratoon
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year of replicated testing. This leads this author to 
project that the class S x S is one in which canes that 
show good tolerance fall, as would certainly be the case 
for NCo 310 and CP65-357 (38). Since the effects of SCMV 
on germination are unknown, further speculation would be 
unwarranted, but the most susceptible canes must be 
tolerant, or decreased vigor would not allow them to 
continue in our selection programs.
Random sampling of sixteen crosses screened for 
mosaic, and transferred to the field in 1979, raised doubts 
of our ability to control the spread of mosaic from the 
greenhouse to the field, when it was found that the 
screening program accounted for a field infection level of 
10 percent in these crosses. This also questions spread 
by the final clipping of screened plants before field 
transfer, or the transfer process itself, for this 
additional spread of mosaic in populations. This would not 
account for spread from the mechanical transplanter, 
cultivation equipment, mechanical harvester and natural 
vector forces.
A paired comparison test to control some of these 
aforementioned variables gives insights to natural vector 
forces (aphids, etc.). This author feels that since 
cultivation was accomplished to cause minimum root pruning, 
and no harvesting transfer to ratoons, both the screened
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and unscreened populations had minimum mechanical forces 
playing a role in the spread of mosaic. Since all other 
forces should have been equalized by the design, these 
significant or highly significant levels of mosaic 
disease in the screened population raises the questions 
as to the validity of this type of screening.
There is little doubt in this author's mind that 
escapes from the screening program represents a factor 
in bringing mosaic into the field. There is ample evidence 
to indicate, from natural spread testing, that natural 
vectors of mosaic were relatively inefficient during 
these test years at the testing location.
Another fact should be pointed out here, that is, 
the height of the cane is such, that when selection begins 
in the late summer, mosaic is difficult to see and select 
against. The factors affecting this are leaf spots, 
diseases and herbicide injury and masked symptom 
expression during this extremely hot period.
Until a good correlation is established between the 
effectiveness of this type of screening, and natural 
field resistance, then in this authors opinion, the only 
consideration should be the use of known resistant 
parents, and the elimination of field infected progeny 
from the program wherever possible.
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This author does not recommend discontinuing 
screening of select progenies for mosaic studies. Any 
resulting resistant clones would be of value as parent 
material in a commercial breeding program where resulting 
progenies would be subjected to natural field pressures 
( 4 4 )  .
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